, Follow us @BoneJointOpen

OPENaACCESS
B GENERAL ORTHOPAEDICS

COVID-19 consent and return to elective
orthopaedic surgery

ALLOWING A TRUE PATIENT CHOICE?

T. M. Clough,
N. Shah,

H. Divecha,
S. Talwalkar

From Wrightington
Wigan and Leigh NHS
Foundation Trust, UK

Correspondence should be sent to
Timothy M Clough; email:
tim.clough@doctors.org.uk

Aims

The exact risk to patients undergoing surgery who develop COVID-19 is not yet fully known.
This study aims to provide the current data to allow adequate consent regarding the risks of
post-surgery COVID-19 infection and subsequent COVID-19-related mortality.

Methods

All orthopaedic trauma cases at the Wrightington Wigan and Leigh NHS Foundation Trust
from ‘lockdown’ (23 March 2020) to date (15 June 2020) were collated and split into three
groups. Adult ambulatory trauma surgeries (upper limb trauma, ankle fracture, tibial pla-
teau fracture) and regional-specific referrals (periprosthetic hip fracture) were performed
at a stand-alone elective site that accepted COVID-19-negative patients. Neck of femur frac-
tures (NOFF) and all remaining non-NOFF (paediatric trauma, long bone injury) surgeries
were performed at an acute site hospital (mixed green/blue site). Patients were swabbed
for COVID-19 before surgery on both sites. Age, sex, nature of surgery, American Society
of Anaesthesiologists (ASA) grade, associated comorbidity, length of stay, development of
post-surgical COVID-19 infection, and post-surgical COVID-19-related deaths were collected.

Results

At the elective site, 225 patients underwent orthopaedic trauma surgery; two became
COVID-19-positive (0.9%) in the immediate perioperative period, neither of which was fatal.
At the acute site, 93 patients underwent non-NOFF trauma surgery, of whom six became
COVID-19-positive (6.5%) and three died. A further 84 patients underwent NOFF surgery,
seven becoming COVID-19 positive (8.3%) and five died.

Conclusion

At the elective site, the rate of COVID-19 infection following orthopaedic trauma surgery was
low, at 0.9%. At the acute mixed site (typical district general hospital), for non-NOFF surgery
there was a 6.5% incidence of post-surgical COVID-19 infection (seven-fold higher risk) with
50% COVID-19 mortality; for NOFF surgery, there was an 8.3% incidence of post-surgical
COVID-19 infection, with 71% COVID-19 mortality. This is likely to have significance when
planning a resumption of elective orthopaedic surgery and for consent to the patient.
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Following the complete cessation of elective
orthopaedic surgery in the UK in response to
the national COVID-19 pandemic, now with
a steady reduction in COVID-19 infection
rates, attention has been drawn to planning
for a potential gradual resumption of elec-
tive surgical activity. However, not only does
this entail hospital process best planning

the current post-Montgomery era, ‘true’
informed patient consent. Current consent
guideline documents, as of the time of
writing this article, from the European Society
of Sports Traumatology, Knee Surgery and
Arthroscopy (ESSKA) and the British Associ-
ation of Spine Surgeons (BASS),"? are some-
what nebulous, reporting some increased
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Table 1. Patients at Wrightington stand-alone site undergoing orthopaedic trauma surgery.

Sex Age/years ASA grade Length of stay/days
Wrightington (n = 225) Male Female (range) LA 1 2 3 4 (range)
COVID-19-negative 127 96 51 38 73 85 27 0 0.9
(16 to 89) (D/Cto 21)
COVID-19-positive and survived 0 2 79 0 0 1 1 0 3
(72 to 85) (2to 4)
COVID-19-positive and died 0 0 0 0 0 0 0 0 _

ASA, American Society of Anaesthesiologists; LA, Local Anaesthetic; D/C, Day Case

Table II. Patients at the mixed Wigan site undergoing non-NOFF trauma surgery.

Sex Age/years ASA grade Length of stay/days

Wigan (n = 93) Male Female (range) 1 2 3 4 (range)
COVID-19-negative 46 41 46 33 27 26 1 2.4

(3t093) (D/Cto 27)
COVID-19-positive and survived 1 2 69 0 0 3 0 13.3

(51 to 85) (8 to 24)
COVID-19-positive and died 0 3 85 0 1 2 0 7.7

(83to 91) (2t017)

NOFF, Neck of femur fracture; ASA, American Society of Anaesthesiologists; D/C, day case.

risk to the patient with surgery in the current COVID-19
climate. While this provides some information to the
patient, it does not provide sufficient detail medico-
legally for the patient to form a ‘true, balanced opinion’
and will, in all likelihood, provide an opportunity for liti-
gious challenge should subsequent post-surgical fatal
COVID-19 infection ensue. Would the patient really have
agreed to surgery, at that particular time if they knew,
for example, that post-surgical COVID-19 infection rates
were 5%, with a 50% mortality, or would they have
waited and deferred their surgery to a later date? The aim
of this article is to provide accurate current data, both for
the patient and the surgeon, regarding the risk of post-
surgery COVID-19 infection and the risk of this causing
subsequent COVID-19-related mortality, in light of the
current COVID-19 national and hospital precautions.

Methods
Data from all orthopaedic trauma procedures performed
at Wrightington Wigan and Leigh NHS Foundation Trust
were prospectively collected from ‘lockdown’ (23 March
2020) to date (15 June 2020). We recorded patient age,
sex, nature of surgery, American Society of Anaethesiolo-
gists (ASA) grade, associated medical comorbidity, length
of hospital stay, development of post-surgical COVID-19
infection, and the number of post-surgical COVID-19-
related deaths. The study was registered with our Foun-
dation Trust’s audit department. Statistical analysis was
performed using Stata (v15.1, StataCorp, College Station,
Texas, USA). Statistical significance was set at p = 0.05.
The trust consists of two surgical orthopaedic sites.
Wrightington Hospital is a 12-theatre, specialist elective
orthopaedic institute, which provides an elective ortho-
paedic service to the North West of England and beyond.

It performs around 3000 arthroplasties per year. Wigan
Hospital is the acute site, comprising an accident and
emergency (A&E) department, medical services, and an
intensive care unit, and which provides the orthopaedic
trauma services to the local population. Following the
commencement of lockdown and the start of this study
period, with the cessation of all elective orthopaedic
surgery, there was a reconfiguration of the orthopaedic
provision. All acute fractures initially continued to be seen
at the A&E department on the Wigan site. The patients
underwent nose/throat swab polymerase chain reac-
tion (PCR) testing for the CoV-2 antigen. Adult ambula-
tory fracture cases (upper limb fracture, lower limb foot
and ankle fracture, tibial plateau fracture), together with
regional tertiary emergency referrals (periprosthetic frac-
tureand complex upper limb trauma) that were COVID-19
negative, underwent their surgery at Wrightington. All
hip fracture cases, long bone injuries requiring intramed-
ullary nailing, and all paediatric trauma cases underwent
their surgery at Wigan.

Wrightington also became the site for urgent soft-
tissue breast surgery/cancer cases, which was also
included in the data collection. Finally, we prospectively
collected data for the number of ‘medical’ COVID-19
infections presenting to the Wigan site, and how many of
these patients died of COVID-19 illness, to assess whether
there was a difference between ‘surgical’ and ‘medical’
COVID-19 mortality rates.

Results

Tables I-VI provide the data results. At the elective stand-
alone site (Wrightington), there were 225 orthopaedic
trauma operations performed during the study period.
Two patients became COVID-19-positive (0.9%) in the
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Table IIl. Patients at the mixed Wigan site undergoing NOFF trauma surgery.

Sex Age/years ASA grade Length of stay/days

Wigan (n = 84) Male Female (range) 1 2 3 4 (range)
COVID-19-negative 28 49 80 0 12 52 13 9.8

(4410 99) (3t033)
COVID-19-positive and survived 1 1 81 0 0 2 0 15.5

(73 to 88) (9to 22)
COVID-19-positive and died 3 2 86 0 0 3 2 14.2

(81 to 95) (4 to 34)

ASA, American Society of Anaesthesiologists; NOFF, neck of femur fracture.

Table IV. Patients at the Wrightington stand-alone site undergoing urgent ‘elective’ soft-tissue breast surgery.

Sex ASA grade
Age/years
Wrightington (n = 74) Male Female (range) 1 2 3 4 Length of stay
COVID-19-negative 0 74 59.7 13 54 7 0 D/C
(39 to 83)
COVID-19-positive and survived 0 0 0 0 0 0 0 0
COVID-19-positive and died 0 0 0 0 0 0 0 0

ASA, American Society of Anaesthesiologists; D/C, day case.

Table V. Overview on patients at theWrightington and Wigan sites undergoing orthopaedic trauma surgery.

Sex ASA grade

Non-
Male Female Age/years (range) LA 2 3 4 CoVID-19 COVID-19 p-value*

Wrightington ~ 56% 44% 51 38 73 86 28 0 223 2

(16 to 89)
Wigan non- 51% 49% 48 0 33 27 32 1 87 6 0.009
NOFF (3to91)
Wigan NOFF 38% 62% 81 0 0 12 57 15 77 7 0.78

(44 t0 99)

*Fisher's exact test.

ASA, American Society of Anaesthesiologists; NOFF, neck of femur fracture; LA, local anaesthetic.

Table VI. Overview for case mix breakdown of patients at the elective and
acute sites undergoing orthopaedic trauma surgery (non neck of femur
fracture cases). Complex trauma is defined as intramedullary nailing, ORIF
pilon fracture, tibial plateau, distal femur or proximal humerus.

COVID-19-positive and five of these patients unfor-
tunately died from COVID-19-related complications.
There were an additional 13 patients (15.5%) who died
of non-COVID-19-related causes. There were 93 non-

Wrightington (n = Number of COVID-15- COVID-19  NOFF orthopaedic cases performed on the Wigan site,
225) cases positive death . A | .

of which six patients became COVID-19-positive (6.5%)
Complex trauma 23 0 0 . L
peri . and three died of COVID-19-related complications. There
eriprosthetic fracture 9 2 0 . R o .
MUA dislocated THA 1 0 0 were an additional four patients (4.3%) who died of non-
Other 192 0 0 COVID-19-related causes. Table VI reports the number
Wigan (n = 93) of complex trauma cases and periprosthetic fractures
Complex trauma 10 1 0 performed across the two sites. On the elective site,
Periprosthetic fracture 3 1 0 10.2% of the trauma surgeries (23/225) were complex
MUA dislocated THA 13 3 3 (intramedullary nailing, open reduction internal fixation
Other 67 1 0

MUA, manipulation under anaesthetic; THA, total hip arthroplasty.

immediate perioperative period, neither of whom died.
One patient died of a non-COVID-19-related cause.
For the purely soft-tissue cases (urgent breast cases)
also performed at Wrightington, 74 procedures were
performed with no perioperative COVID-19 infections.
At the acute site (Wigan), there were 84 neck of femur
fracture (NOFF) cases. Seven of these (8.3%) became

pilon, tibial plateau, distal femur or proximal humerus),
4% (9/225) were for periprosthetic fracture of which
two patients became COVID-19-positive postoperatively
(22% of these cases), and there was one manipulation of
a dislocated total hip arthroplasty (THA). At the acute site,
10.8% of the trauma surgeries were complex (10/93), of
which one patient became COVID-19-positive postopera-
tively, and 3.2% (3/93) were for periprosthetic fracture (of
which one patient became COVID-19-positive postopera-
tively). There were 13 manipulations of a dislocated THA
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ASA Grade by Hospital Site
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Fig. 1

Depicting percentage distribution of patients undergoing orthopaedic trauma surgery across the two sites as determined by American Society of
Anaesthesiologists (ASA) grade. WTN Wrightington elective site; RAEI , Wigan site.

(14.0% cases), of which three patients became COVID-
19-positive postoperatively (23.1% of these cases).

From our data, the overall rate of post-surgical
COVID-19 infection at the acute site (Wigan) was 7.3%
(13/177), with a COVID-19 mortality rate of 62%. Anal-
ysis of the rate of ‘medical’” COVID-19 mortality at Wigan
Hospital during the same period confirmed 529 medical
cases of COVID-19 admitted to the hospital, of which 235
patients died (44% mortality). For the elective site (Wrigh-
tington), however, the rate of post-surgical COVID-19
infection was 0.7% (2/299), with a COVID-19 mortality
rate of 0% (Tables | and IV).

We noted that all the COVID-19 infections occurred
across both sites during the early study period, when the
prevalence of COVID-19 infection in the community was
at its peak, with no post-surgical COVID-19 infections
occurring at either site during the last 18 days of study,
despite 21% of the cases being performed during this
time period.

Discussion

When a resumption of elective orthopaedic surgery
occurs, it is imperative to give some quantification to any
potential increased patient risk of post-surgical COVID-19
infection in order to satisfy ‘modern’ consent. The
authors are aware of only one clinical paper to date that
attempts to quantify this risk, from the Galeazzi Institute,
Milan, Italy,®> which reported, just at the time of Italian

lockdown, that 2.5% of all of their admissions for elective
orthopaedic surgery subsequently became symptomatic
and COVID-19-positive in the immediate perioperative
period. Further reports have suggested that patients who
developed COVID-19 in this early postoperative period
show around a 20% mortality rate,** with patients of ASA
grade 3 or 4 particularly vulnerable (odds ratio (OR) of
2.35).%¢ Other reports have identified other risk factors
including age > 70 years (OR 2.30), male sex (OR 1.75),
comorbidity, beingimmunocompromised, and obesity.5®

In this paper, we have attempted to collate the risk
to patients of developing the COVID-19 infection from
hospital admission and surgical procedure and then how
many cases resultin a specifically COVID-19-related death.
Results from our study have shown that on an elective
site, with current COVID-19 screening practices (COVID-
19-negative on admission), in the current climate, the rate
of subsequent COVID-19 infection following orthopaedic
surgery is very low, at 0.9%. Furthermore, for those
patients undergoing purely soft-tissue, day-case surgery
(urgent breast surgery), the rate of subsequent COVID-19
infection was 0%. While this subgroup of patients argu-
ably had higher risk factors (some patients had cancer),
these data would be relevant to orthopaedic surgeons
undertaking elective soft-tissue and arthroscopic surgery.
No patient in either of these groups died from COVID-19-
related infection.
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We note that on the acute site (typical district general
hospital), those patients undergoing non-NOFF ortho-
paedic trauma surgical procedures had a 6.5% incidence
of subsequent COVID-19 infection (seven times higher
risk than the elective site), with a 50% COVID-19 mortality
rate, which was significantly higher when compared with
the elective site (Fisher’s exact test; p = 0.009). Subanal-
ysis of this group found no significant difference in the
known risk factors of age and sex when compared with
the group of patients undergoing trauma surgery on
the elective site. While the median ASA for both of these
groups was also identical (ASA 2), the distributions were
significantly different (two-sample Mann-Whitney test p
=0.025), with the elective site having a higher proportion
of ASA 2 patients (46% vs 29%) and a lower proportion
of ASA 3 patients (15% vs 34%) (Figure 1). When surgical
case mix across the two sites was compared (Table VI),
there was no significant difference between numbers of
complex trauma (10.2% vs 10.8%; elective to acute sites)
and periprosthetic fracture cases (4% vs 3.2%; elective to
acute sites). It is concerning to note, however, that there
was such a high number of post-surgical COVID-19 infec-
tions at the acute site from a minor surgical procedure
such as manipulation of dislocated THA (3/13), which
suggests that COVID-19 risk is a complex interaction, and
that medical comorbidity, being immunocompromised,
and age may have a stronger overall COVID-19 risk than
complexity of surgery. The authors acknowledge further
work needs to be performed on this.

The risk for NOFF surgery and subsequent COVID-19
infection on an acute site was unfortunately even higher
at 8.3%, which reflects both an increase in the group risk
factors of age, ASA, and comorbidity, and the fact that
these patients were in hospital for a longer period. The
COVID-19 mortality rate for this group was also higher
at 71%.

Kader et al’ estimated the theoretical risk of a COVID-19
death following elective orthopaedic surgery to be
roughly one in 7,000. However, in calculating this estima-
tion, these authors did not account for the risk of nosoco-
mial COVID-19 infection and used the case fatality rate of
20.5% as documented by Lei et al®* who reports only on a
series of 34 patients undergoing elective surgical proce-
dures. Our data for orthopaedic trauma surgery from the
acute hospital site demonstrate that overall COVID-19
surgical fatality rates may be much higher. However,
from an elective site, the risk of COVID-19 surgical infec-
tion and mortality may be much lower. This illustrates the
difficulties in estimating the theoretical risk of COVID-19
death with elective surgery when counselling patients.

Analysis of the post-surgical COVID-19 mortality
figures against general medical COVID-19 mortality rates
for the acute site hospital during the same three-month
period confirmed a lower medical COVID-19 mortality
rate, at 44%, when compared with the post-surgical

COVID-19 mortality rate (62%). This may suggest that
there is a role of either the surgical procedure or the
general anaesthetic in increasing the risk to the surgical
patient.®

Of the patients who died from COVID-19 following
orthopaedic surgery during the study period (2.0%;
8/402), there were no deaths following local anaesthetic
procedures or in those patients with ASA grade 1. Of the
total deaths, 88% were in ASA grade 3 or 4 (Tables I-1V),
which concurs with the evidence from others.?®

Of particular note was that there were no post-surgical
COVID-19 infections in any of the groups at either site for
the last 18 days of the data, despite this accounting for
21% of our data. Review of the Government Public Health
England figures confirms the peak infection rate for the
North West region to have been mid-April, with the death
rate at the beginning of May running at around 63% of
peak and gradually reducing such that, by the end of
our study period (mid-June), it was 24% of peak.™ This
may suggest that the prevalence level of COVID-19 in the
community is a factor in increasing the risk to the surgical
patient. This could have significant implications again
for elective surgery if there is a ‘second peak’ of commu-
nity COVID-19 infections, and highlights the importance
of proper screening processes and green pathways as
described by the British Orthopaedic Association (BOA).™

This study has a number of limitations. First, we
acknowledge that this paper provides data early within
the timeline of the coronavirus pandemic and that not
all areas reach statistical significance. Secondly, while
patients undergoing surgery on the elective site were
tested preoperatively for COVID-19, the staff, in particular
the orthopaedic surgical staff, were not tested routinely
for COVID-19 unless they became symptomatic. As,
during the study period, they worked across both sites,
they could potentially have become unwitting asymp-
tomatic carriers. It is known that asymptomatic carriers
have similar viral loads in their upper respiratory tract to
those of symptomatic patients, and can therefore spread
COVID-19 with similar virulence, so there is an argument
for the regular testing of hospital medical staff working
across such sites to confirm their negative status rather
than rely just on presence of symptoms (fever, cough,
anosmia) in order to maintain safety.’> Nonetheless, the
very low rate of COVID-19 contraction on the elective
site with orthopaedic surgery (0.9%) and with soft-tissue
surgery (0%) indicated that, practically, this risk may be
very low. Thirdly, we acknowledge that only relying only
on positive swabs postoperatively to count COVID-19-
positive cases postoperatively is a methodological flaw.

Furthermore, we only have results of postoperative
COVID-19 contraction if patients became sufficiently
symptomatic to necessitate a re-attendance at our A&E
department or developed symptoms while in hospital.
We acknowledge that some patients potentially may
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have subsequently either contracted COVID-19 and re-at-
tended another A&E department, or contracted mild
COVID-19 but not presented to hospital. If this were the
case, then potentially the COVID-19 post-surgical infec-
tion rate may be actually higher than our data suggest
(albeit the mortality rate would then be lower).

In conclusion, therefore, these results provide data
both for patient COVID-19 consent and evidence to
suggest that the use of an elective site, with established
green pathways, can significantly reduce the risk of subse-
quent COVID-19 infection after surgery when compared
with acute sites. This has immense implications for the
NHS when planning any resumption of elective ortho-
paedic surgical activity. We hope these data will inform
the commencement of elective surgery and strengthen
the green pathway strategy as described by the BOA.
These recommendations should be considered along
with other existing recommendations, including keeping
hospital visitations to a minimum. Regular screening
of staff members, while potentially having implica-
tions on workforce planning and operational capacity,
should be deemed good medical practice and is to be
recommended.

Take home message

- Post-surgical COVID-19 risk appears to be much lower on an

" elective 'stand-alone' site than a mixed acute site.
- Rate of post-surgical COVID-19 infection at an elective

'stand alone' site following surgery, with current COVID precautions,
particularly for day case or ASA 1 and 2 cases is very low.
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